Distinct receptors and different transduction mechanisms for ATP and adenosine at the frog motor nerve endings.
Corelease of ATP with ACh from motor endings suggests a physiological role for ATP in synaptic transmission. We previously showed that, on skeletal muscle, ATP directly inhibited ACh release via presynaptic P2 receptors. The receptor identification (P2X or P2Y) and its transduction mechanism remained, however, unknown. In the present study using the voltage-clamp technique we analyzed the properties of presynaptic ATP receptors and subsequent effector mechanisms. ATP or adenosine presynaptically depressed multiquantal end-plate currents, with longer latency for ATP action. ATPgammaS, agonist at P2X receptors, or Bz-ATP, agonist at P2X7 receptors, were ineffective. The action of ATP was prevented by suramin and unchanged by PPADS or TNP-ATP, antagonists of P2X receptors, or RB-2, a blocker of certain P2Y receptors. The depressant action of ATP was reproduced by UTP, metabotropic P2Y receptor agonist. Pertussis toxin (PTX), antagonist of Gi/o-proteins, and inhibitors of phosphatidylcholine specific PLC (D609) and PKC (staurosporine or chelerythrine) prevented the effect of ATP while blockers of PLA2 (OBAA) and COX (aspirin or indomethacin) attenuated it. Inhibitors of phosphatidylinositide-specific PLC (U73122), guanylylcyclase (ODQ), PKA (Rp-cAMPS) or PLD (1-butanol) did not affect the action of ATP. No inhibitor of second messengers (except PTX) changed the action of adenosine. Our data indicate, for motor nerve endings, the existence of inhibitory P2Y receptors coupled to multiple intracellular cascades including phosphatidylinositide-specific PLC/PKC/PLA2/COX. This divergent presynaptic P2 signalling (unlike the single effector mechanism for P1 receptors) could provide feedback inhibition of transmitter release and perhaps be involved in presynaptic plasticity.